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Description 

The present Invention relates to a fastener ac- 
cording to the generic part of claim 1. 

US-A-3,385,157 describes such a fastener, the 
cylindrical extension of which has the same diam- 
eter throughout its length, thus allowing only mem- 
bers having through openings of the same diam- 
eter to be fixed. A further disadvantage is the 
complicated design of the outer periphery of the 
extension which is provided with ribs extending in 
axial direction of the extension and progressively 
decreasing in width towards the free end of said 
extension. In the fixed state the two members are 
held in contact with each other by the supporting 
means provided on the main body in form of a 
rather flexible sealing lip and a shoulder formed by 
those portions of the ribs at the free end of the 
extension which, protruding from the through open- 
ing, are expanded radially outwardly. Hence, the 
shoulder and the supporting means lack sufficient 
stiffness and are therefore not suitable for holding 
the members together with a sufficient rigidity and 
for obtaining a fastener featuring the required dura- 
bility. 

It is an object of the present invention to pro- 
vide a fastener of a simpler design having im- 
proved retaining ability and durability. 

This object is attained by the characterizing 
features of new claim 1 . 

Instead of holding the members between the 
flexible supporting means of the main body and 
flexible shoulder being formed while driving the 
knock member into the axial opening, the fastener 
according to the present invention holds the mem- 
bers between circular ribs which are formed during 
manufacture of the fastener. The middle rib sepa- 
rates the two members. Using the three circular 
ribs for holding the members together, the fastener 
according to the present invention is a straightfor- 
ward design which does not require the compli- 
cated rib structure of the extension of the prior art 
fastener. 

According to claim 2 the main body has two 
ribs defining therebetween one of the two annular 
grooves, and the extension has one rib defining 
together with the adjacent one of the two ribs of the 
main body the other of the two annular grooves. 

It is also possible that the fastener has two 
extensions one on each side of the main body, the 
main body having one rib and the extensions hav- 
ing two ribs defining together with the one rib of 
the main body the two annular grooves. 

Furthermore, each extension may have at least 
one slit allowing radial deformation of the defor- 
mable portion. 

The axial opening may be cylindrical and the 
knock member may be tapered such that its larger 



diameter end is placed within the deformable por- 
tion of the extension when driven into it 

It is also possible that the knock member is 
cylindrical and the axial opening is tapered towards 
6 the radially deformable portion of the extension. 

Furthermore, the axial opening may be open at 
the free end of the extension or at the main body 
portion of the fastener. 

According to claim 10. the main body is initially 
10 fixed to the corresponding one of the two members 
by means of outsort moulding. 

The fastener according to the proceeding 
claims may be utilized together with an assembly 
of two board-like members. In this case It is ad- 
15 vantageous that the rib formed at the extension of 
the fastener has a greater diameter than the inner 
diameter of the through opening of one of the 
members, whereby inserting the extension through 
the through opening causes radial inward deforma- 
20 tion of the deformable portion of the extension. 

The present invention will be understood more 
fully from the detailed description given herebelow 
and from the accompanying drawings of the pre- 
ferred embodiment of the present invention, which 
25 however, should not be taken to limit the invention 
to the specific embodiment but are for explanation 
and understanding only. 

In the drawings: 

Fig. 1 Is a cross-section tiirough the prefen-ed 
30 embodiment of a fastener according to the 
present invention; 

Fig. 2 is a plan view of the fastener of Rg. 1 ; 
Rg. 3 is a cross-section similar to Fig. 1. but 
showing the state in which two memt>ers are 
35 fixed to each other; 

Rg. 4 is a perspective illusti-ation showing ap- 
plication of the preferred embodiment of the 
fastener to an actual substrate assembly; 
Fig. 5 is a cross-section through a modified form 
40 of the fastener of Rg. 1 ; 

Rg. 6. is a cross-section through another modi- 
fied fastener; and * 
Rg. 7 is a cross-section through yet another 
modified fastener. 
45 Referring now to the drawings, particulariy to 

Rg. 1 , the preferred embodiment of a fastener 1 is 
made of a synthetic resin, such as polyacetal, 
polypropylene and so forth. In the shown embodi- 
ment, the fastener 1 is designed to fix a second 
50 substrate 6 of a metal plate to a first substrate 7 of 
a metal plate. The fastener 1 has a cylindrical 
fastening extension 2 with a top end with an an- 
nular fastening jaw 2a. The fastening jaw 2a has a 
tapered axial end 2b. The fastening extension 2 
55 also has an axial central recess 3 open at its upper 
end. 

The fastener 1 also has an essentially disc- 
shaped main t>ody la defining an annular groove 
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1b which firmly engages the inner periphery of a 
through opening 7a in the first substrate 7. The 
fastening jaw 2a defines another annular groove lc 
which engages the inner periphery of a through 
opening 6a in the second substrate. 

A piurality of slits 4 through the fastening ex- 
tension 2 extend radially from the central recess 3. 
The axiai depth of the slits 4 essentially corre- 
sponds to the axial length of the fastening jaw 2a In 
order to provide the fastening jaw 2a with sufficient 
flexibility for radial deformation. 

A knock member 5 of generally conico-cylin- 
drical form and integral with the main body 1a 
extends from the side of the main body la op- 
posite from the fastening extension 2. The knock 
member 5 has one end having a larger diameter 
than the other end connected to the main body la. 
The diameter of the knock member 5 is, near the 
larger-diameter end at least, slightly greater than 
the interna) diameter of the central recess 3 at least 
in the level of the through opening 6a of the 
second member. 

As will be apparent from Rg. 1, the knock 
member 5 is connected to the main body la via an 
annular connecting section Id. The connecting sec- 
tion Id is relatively thin and weak so as to be 
easily broken by an impact applied to the head of 
the knock member 5. 

The fastener 1 is initially fixed to the first 
substrate 7 by outsort molding. In practice, outsert 
molding of the fastener 1 is performed by injection 
molding and other appropriate molding processes. 
The techniques involved in outsert molding have 
been disclosed in the aforementioned United 
States Patent No. 4.158.450. 

In order to assemble the second substrate 6 to 
the first substrate 7, the fastening extension 2 is 
first passed through the through opening 6a of the 
second substrate 6. When passing through the 
opening 6a, the tapered axial end 2b of the fasten- 
ing jaw 2a contacts the inner peripheral edge of the 
opening 6a. This causes radially inward elastic 
deformation of the fastening extension 2. This al- 
lows the fastening extension 2 to pass tiirough the 
through opening 6a so that the fastening jaw 2a 
projects out through the second substrate 6. At this 
state, the inner periphery of the opening 6a en- 
gages the groove 1c. 

At this time, engagement between the outer 
periphery of the fastening extension 2 and the 
inner periphery of the through opening 6a is still 
loose enough to allow relative axial displacement of 
tiie first and second substrates 7 and 6. Then, the 
head of tiie knock member 5 is struck witii an 
appropriate tool, such as a hammer, with an impact 
sufficient to break or sheer off the connecting sec- 
tion Id. This impact forces the knock member 5 
into the recess 3. which causes radially symmetric 



distension of the fastening extension 2. The mag- 
nitude of expansion of the diameter of tiie fastening 
extension 2 is sufficient to establish firm engage- 
ment between the outer periphery of tiie fastening 
5 extension 2 and the groove 1c, as shown in Rg. 3. 

Rg. 4 shows an example of application of the 
fastener 1 consh'ucted as set forth above, for as- 
sembling a substi'ate 6 to a base 7. In the shown 
example, four fasteners 1 are used to firmly fix the 

10 second substi'ate to the first substrate. 

Although a specific embodiment has been illus- 
trated to facilitate better understanding of the in- 
vention, it would be possible to emtwdy the 
present invention in various ways and similarly the 

75 shown embodiment can be modified in various 
ways. For example, the fastener can be made of a 
flexible metal, such as aluminium or the like. In 
cases where an aluminium fastener is used and 
electrically conductive substrates are to be con- 

20 nected. an appropriate insulating member may be 
provided to ensure insulation between the sub- 
sti-ates. Also, it would be possible to provide a 
plurality of fastening extensions and corresponding 
knock members on a common main body. 

25 Furthermore, as shown in Rg. 5, the knock 

member 5' can be inserted from the top of the 
fastening extension 2*. In this case, the diameter of 
the knock member at the end opposing the top of 
the fastening extension 2' can be slightiy smaller 

30 than the inner diameter of tiie through opening 3 
and the diameter of the end remote from the top of 
the fastening extension can be slightly but suffi- 
ciently greater than the inner diameter of the 
through opening 3. Also, as shown in Rg. 6, in- 

35 Stead of tapering the knock member as set out with 
respect to the preferred embodiment, a similar 
effect can be expected by slightiy tapering the 
inner periphery of the recess or opening 3. In the 
example shown in Rg. 6, the fastener 1 is made of 

40 aluminium and the inner diameter of the recess 
gradually decreases toward the top. 

Rg. 7 is a modification of the example shown 
in Rg. 5. In this modification, a pair of fastening 
extensions 2" extend outwards from a plate-shaped 

45 main t>ody 1 a. The inner diameter of an opening or 
recess 3a gradually decreases toward the distal 
ends of the respective fastening extensions 2". A 
knock member 5a has a length corresponding to or 
slightly shorter than the overall length of the open- 
so ing 3a. 

With the construction of Fig, 7. the fastener 1* 
can be manufactured wholly independentiy of the 
members to be connected. Such fasteners may be 
useful for connecting a variety of members includ- 

55 ing substrates for electrical circuits. 

Claims 
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1. A fastener (1) tor fixing at least two members 
(6, 7) having through openings (6a, 7a) and 
being placed in opposition to each other. 

- said fastener comprising a main body 

(1 a), at least one cylindrical extension (2. s 
2') thereof, and a knock member (6, 5'. 
5a), 

- said extension (2, 2') and said main body 
(la) having an axial opening (3, 3a) open 

at least at one end thereof, w 

- said extension (2. 2') being radially defor- 
mable at least at a portion near its free 
end so as to engage with its outer pe- 
riphery the periphery of the through 
opening (6a. 7a) of at least one of said is 
two members (6. 7). 

- said main body (1a) having a supporting 
means engageable with at least one of 
said two members, and 

- said knock member (5, 5\ 5a) being 20 
formed integrally with sard fastener (1) 

and opposing said axial opening (3, 3a), 
said knock member (5, 5', 5a) being con- 
nected to the peripheral portion of said 
open end of said axial opening (3, 3a) 25 
through a sheer section (Id) which is 
sufficiently thin to be sheered off by an 
impact applied to said knock member (5, 
5*. 5a) so as to allow entry of said knock 
member into said axial opening (3, 3a) 30 
with resulting outward deformation of 
said deformable portion of said extension 
(2. 2'). 

characterized by said supporting means having 
the form of three circular ribs formed on said 35 
main body (1a) and said extension (2. 2') and 
defining two annular grooves (lb, 1c) there- 
between for holding said two members (6, 7) 
therein. 

40 

2. A fastener as claimed in Claim 1 , characterized 
by said main body (la) having two ribs defin- 
ing therebetween one (7a) of said two annular 
grooves, and said extension (2. 2') having one 

rib (2a) defining together with the adjacent one 4S 
of said two ribs of said main body (1a) the 
other (6a) of said two annular grooves. 

3. A fastener as claimed in Claim 1 , characterized 

by two extensions (2a, 2b). one on each side so 
of said main body (la), said main body having 
one rib and said extensions (2a, 2b) having two 
ribs defining together with said one rib of said 
main body (la) said two annular grooves. 

55 

4. A fastener as claimed in any of Claims 1 to 3, 
characterized in that said extension (2, 2*) has 
at least one slit (4) allowing radial deformation 



of said deformable portion. 

5. A fastener as claimed in any of Claims 1 to 4, 
characterized by said axial opening (3) being 
cylindrical and said knock member (5) being 
tapered such that its larger diameter end is 
placed within the deformable portion of said 
extension (2) when driven into it 

6. A fastener as claimed in any of Claims 1 to 4, 
characterized by said knock member (5\ 5a) 
being cylindrical and said axial opening (3, 3a) 
being tapered towards the radially deformable 
portion of said extension (2. 2a, 2b). 

7. A fastener as claimed in any of Claims 1 to 6, 
characterized by said axial opening (3, 3a) 
being open at the free end of said extension 
(2, 2a, 2b). 

8. A fastener as claimed in any of Claims 1 to 6. 
characterized by said axial opening being open 
at the main body portion of said fastener, 

9. ' A fastener as claimed in any of Claims 1 to 8. 

characterized in that said fastener (1) is made 
of a synthetic resin. 

10. A fastener as claimed In any of Claims 1 to 9, 
characterized in that said main body (la) is 
initially fixed to the corresponding one (7) of 
the two members by means of outsort mould- 
ing. 

11. An assembly of two board-like memljers (6.7) 
and the fastener (1) of the preceding claims. 

12. The assembly as claimed In claim 11, char- 
acterized in that said rib (2a) formed at said 
extension (2.2' .2") of said fastener (1). has a 
greater diameter than the inner diameter of 
said tiirough opening (6a) of one (6) of said 
members (6,7). whereby inserting said exten- 
sion (2.2\2") through said through opening 
(6a) causes radial inward deformation of said 
deformable portion of said extension (2,2',2"). 

Revendicatlons 

1. Dispositif de fixation (1) destine a fixer au 
moins deux organes (6, 7) ayant des ouvertu- 
res d^bouchantes (6a, 7a) et places Tun en 
face de Tautre. 

- le dispositif de fixation comprenant un 
corps principal (la), au moins un prolon- 
gement cylindrique (2, 2') du corps, et un 
organe h frapper (5. 5', 5a), 

- le prolongement (2, 2*) et le corps princi- 
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pal (la) ayant une ouverture axiale (3, 
3a) qui d§bouche au moins k une extr§- 
mite. 

- le prolongement (2. 2') etant radialement 
d^formable au moins dans une partie 5 
proclie de son extremlte libre afin qu'il 

soit au contact, par sa periph^rie exteme, 
avec la peripherie de i'ouverture debou- 
chante (6a. 7a) de Tun des deux organes 
(6, 7) au moins, io 

- (e corps principal (1 a) ayant un dispositif 
de support destin^ k etre au contact de 
i'un au moins des deux organes, et 

- rorgane a frapper (5, 5', 5a) etant forme 

en une seute piece avec le dispositif de 75 
fixation (1) et 6tant dispose en face de 
I'ouverture axiale (3, 3a), Torgane k frap- 
per (5. 5\ 5a) etant raccord^ k la partie 
p^riph§rique de Textremite ouverte de 
I'ouverture axiale (3, 3a) par une section 20 
a cisailier (Id) qui est suffisamment min- 
ce pour se separer par cisaillement sous 
Inaction d'un choc applique a I'organe a 
frapper (5, 5', 5a) si bien que I'organe k 
frapper peut penetrer dans I'ouverture 2S 
axiale (3, 3a) et provoquer une deforma- 
tion vers Texterieur de la partie deforma- 
ble du prolongement (2. 2'). 

caracteris^ en ce que le dispositif de 
support a la forme de trois nervures cir- 30 
culaires formdes sur le corps principal 
(la) et le prolongement (2, 2') et dellmi- 
tant deux gorges annulaires (1b, 1c) en- 
tre elles de maniere que les deux orga- 
nes (6, 7) soient retenus dans les gorges. as 

2. Dispositif de fixation selon la revendication 1. 
caracterlse en ce que le corps principal (la) a 
deux nervures d^Iimitant entre elles I'une (7a) 

des deux gorges annulaires, et le prolonge- <o 
ment (2. 2') a une nervure (2a) qui delimite 
Tautre (6a) des deux gorges annulaires avec 
celle des deux nervures du corps principal (la) 
qui est adjacente. 

45 

3. Dispositif de fixation selon la revendication 1. 
caracterise par deux prolongements (2a, 2b), 
places chacun d'un cote du corps principal 
(1 a), le corps principal ayant une nervure et les 
prolongements (2a, 2b) ayant deux nervures so 
delimitant les deux gorges annulaires avec la 
nervure du corps principal (la). 

4. Dispositif de fixation selon Tune des revendica- 
ttons 1^3. caract^risS en ce que le prolonge- 55 
ment (2. 2') a au moins une fente (4) qui 
penmet la deformation radiale de la partie d^- 
fonmable. 



5. Dispositif de fixation selon I'une quelconque 
des revendicatlons ^ k 4, caract^rls^ en ce 
que Touverture axiale (3) est cyllndrique et 
I'organe k frapper (5) a une forme tronconique 
si bien que son extremity de plus grand dia- 
metre est placee dans la partie deformabte du 
prolongement (2) lorsquMI a 6\6 chasse k I'lnt^- 
rieur. 

6. Dispositif de fixation selon i'une des revendica- 
tlons 1^4, caractSrls^ en ce que Torgane k 
frapper (5', 5a) est cylindrique et I'ouverture 
axiale (3, 3a) est tronconique vers la partie 
radialement d^formable du prolongement (2. 
2a. 2b). 

7. Dispositif de fixation selon I'une des revendica- 
tions 1 k 6. caract^ris6 en ce que I'ouverture 
axiale (3. 3a) est ouverte k I'extremlt^ libre du 
prolongement (2, 2a, 2b). 

8. Dispositif de fixation selon I'une des revendica- 
tlons 1^6, caractSrisS en ce que I'ouverture 
axiale debouche au niveau de la partie du 
corps principal du dispositif de fixation. 

9. Dispositif de fixation selon I'une des revendica- 
tlons 1^8, caracterise en ce que le dispositif 
de fixation (1) est form^ d'une resine de syn- 
these. 

10. Dispositif de fixation selon I'une des revendica- 
tions 1^9, caracterise en ce que !e corps 
principal (la) est fixe initlalement k Tun (7) des 
deux organes qui lui correspond par moulage 
d'un prisonnier externe. 

11. Ensemble de deux organes (6. 7) analogues k 
des cartes et du dispositif de fixation (1) des 
revendicatlons pr^cedentes. 

12. Ensemble selon la revendication 11, caracteri- 
se en ce que la nervure (2a) formee sur le 
prolongement (2. 2', 2") du dispositif de fixa- 
tion (1) a un diam§tre sup^rieur au diam^tre 
interne de I'ouverture d^bouchante (6a) de I'un 
(6) desdits organes (6. 7), si bien que I'intro- 
ductlon du prolongement (2. 2\ 2") dans I'ou- 
verture debouchamte (6a) provoque une defor- 
mation radiale vers I'interieur de la partie de- 
formable du prolongement (2, 2', 2"). 

PatentansprUche 

1. Ein Befestigungsmittel (1) zum Befestigen von 
wenigstens zwei Elementen (6, 7), die Durcfi- 
gangsoffnungen (6a. 7a) aufweisen und einan- 
der gegenUberiiegend angeordnet sind, wobei 
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• das Befestigungsmittel einen Grundkor- 
per (la), wenigstens eine zylmdrische 
VerlSngerung (2. 2*) desselben und ein 
StoBelement (5, 5\ 5a) umfaBt, 

- die VeriSngerung (2, 2') und der Grund- 5 
korper (la) eine axiale Offnung (3. 3a) 
aufweisen. die an wenigstens etnem 
Ende offen ist, 

- die Verlangeaing (2, 2') wenigstens in 
einem Bereich nahe ihrem freien Ende 70 
radial verformbar ist, um mit ihrem Au- 
Benumfang in Eingriff mit dem Umfang 

der Durchgangsoffnung (6a, 7a) wenig- 
stens eines der beiden Elemente (6, 7) 
zu gelangen, 75 

- der Grundk5rper (la) eine Halterungsein- 
richtung aufweist, die mil wenigstens ei- 
nem der beiden Elemente in Eingriff 
bringbar ist. und 

- das StoiJelement (5. 5'. 5a) einteilig mit 20 
dem Befestigungsmittel (1) geformt und 

der axialen dffnung (3, 3a) zugewandt 
ist, wobei das Stofielement (5. 5*, 5a) mit 
dem periplieren Bereich des offenen En- 
des der axialen Offnung (3, 3a) durch 25 
einen Abscherabschnitt (1d> verbunden 
ist. der ausreichend dOnn ist, damit es 
durch einen Schlag auf das Stoflelement 
(5, 5*. 5a) abscherbar Ist, so 6aB das 
Stofielement mit den Ergebnis einer nach 30 
auBen gerichteten Verformung des ver- 
formbaren Bereichs der Verlangerung (2, 
2*) in die axiale Offnung (3, 3a) eindrin- 
gen kann, 

dadurch gekennzeichnet, 35 
6aQ die Halterungseinrichtung in Form 
von drei umlaufenden Rippen ausgebil- 
det ist, die an dem Grundkorper (la) und 
der Verlangemng (2. 2') angeformt sind 
und zwischen sich zwei ringformige Nu- 40 
ten (lb. 1c) zum Festhalten der beiden 
Elemente (6, 7) definieren. 

2, Bn Befestigungsmittel nach Anspruch 1 , 
dadurch gekennzeichnet, 45 

dafl der Grundkorper (1a) zwei Rippen auf- 
weist, die zwischen sich eine (7a) der zwei 
ringformigen Nuten definieren, und die Verlan- 
gerung (2. 2' ) mit einer Rippe (2a) versehen 
ist, die zusammen mit der benachbarten der so 
zwei Rippen des Grundkorpers (la) die andere 
(6a) der zwei ringformigen Nuten definiert. 

3. Ein Befestigungsmittel nach Anspruch 1. 
gekennzeichnet durch zwei Verlangerung en 55 
(2a. 2b). eine an jeder Seite des GrundkQrpers 
(la), wobei dieser Grundkdrper eine Rippe und 
diese Verlangerungen (2a. 2b) zwei Rippen 



aufweisen. die zusammen mit der einen Rippe 
des Grundkorpers (la) die zwei ringformigen 
Nuten definieren. 

4. Ein Befestigungsmittel nach wenigstens einem 
der AnsprOche 1 bis 3, 

dadurch gekennzeichnet, 
da/5 die VerlSngening (2, 2*) wenigstens einen 
Schlitz (4) aufweist, der die radiale Verformung 
des verformbaren Bereichs eriaubt. 

5. Ein Befestigungsmittel nach wenigstens einem 
der AnsprUche 1 bis 4, 

dadurch gekennzeichnet, 
dafl die axiale Offnung (3) zylindrisch ist und 
das Stofielement (5) sich derart verjUngt, dafl 
sein Ende mit dem grofieren Durchmesser in- 
nerhalb des verformbaren Bereichs der Verlan- 
gerung (2) angeordnet Ist. wenn es In diese 
eingeschlagen ist. 

6. Ein Befestigungsmittel nach wenigstens einem 
der AnsprOche 1 bis 4, 

dadurch gekennzeichnet, 
daiS das Stoflelement (5*. 5a) zylindrisch ist 
und die axiale Offnung (3. 3a) sich in Richtung 
des radial verformbaren Bereichs der Verlan- 
gemng (2, 2a. 2b) verjUngt. 

7. Bn Befestigungsmittel nach wenigstens einem 
der Anspruche 1 bis 6. 

dadurch gekennzeichnet, 

daB die axiale Offnung (3, 3a) am freien Ende 

der Verlangerung (2, 2a, 2b) offen ist. 

8. Ein Befestigungsmittel nach wenigstens einem 
der AnsprOche 1 bis 6, 

dadurch gekennzeichnet, 

daB die axiale Offnung am Grundkorper-Ab- 

schnitt des Befestigungsmittels offen ist. 

9. Ein Befestigungsmittel nach wenigstens einem 
der AnsprUche 1 bis 8. 

dadurch gekennzeichnet,. 

dafl das Befestigungsmittel (1) aus einem 

Kunststoff hergestellt ist. 

10. Ein Befestigungsmittel nach wenigstens einem 
der Anspruche 1 bis 9. 

dadurch gekennzeichnet, 
daB der GrundkSrper (la) anfanglich am ent- 
sprechenden (7) der beiden Elemente mittels 
Outsert-Formung befestigt ist. 

11. Bne Anordnung bestehend aus zwei platten- 
ahnlichen Elementen (6. 7) und dem Befesti- 
gungsmittel (1) nach den vorstehenden An- 
spruchen. 
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12. Die Anordnung nach Anspaich 11, 
dadurch gekennzeichnet, 

dafi die an die Verlangerung (2. 2', 2") des 
Befestigungsmittels (1) angefomnte Rippe (2a) 
einen Durchmesser aufwecst, der gr60er a!s 5 
der Innendurchmesser der Durchgangsoffnung 
{6a) eines (6) der Elements (6. 7) ist, wodurch 
das Durchstecken der Verlangerung (2. Z\ 2") 
durch die Durchgangsoffnung (6a) eine radial 
nach innen gerichtete Verformung des ver- io 
formbaren Bereichs der Verlangerung (2, 2\ 
2") bewirkt. 
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